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BACKGROUND 

Field of the Invention 

The present invention is directed to financial services and more particularly 
to an electronic and financial method and system for initial offerings of multi-class 
10 securities or other financial instruments. The present invention is also directed to a 
method of reducing or even ehminating risk to investors in multi-class instruments. 

•ssz 

Background of the Invention 
j f= Part of the financial innovation in the 1980s was the development of multi- 

is ^ 

=H 15 class debt instruments with embedded options. An embedded option is an option 
ry that is attached to the security. The embedded option may, for example, impact the 
principal payment, interest payment or both. Typically, these debt instruments are 
collaterahzed with U. S. government securities, agency securities or agency- 
guaranteed pass through mortgages, i.e., a collateral pool. The cashflow from this 
20 collateral pool is allocated to the different classes of the multi-class instrument 
according to a predetermined formula specified in a trust indenture document 
associated with the multi-class instrument. A multi-class instrument can be either 
an actual security (as defined by the Securities and Exchange Act of 1934) or a 
notional swap transaction. 
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The face value of a transaction refers to the amount of principal that an 
investor pays up front when the transaction is initiated. Over the life of the 
instrument, the investor will receive back the principal amount that was paid up 
front. For example, if an investor buys $100MM face value of Treasury notes, the 
5 investor will receive $100MM in principal at the maturity of the notes. The interest 
component of the investment is Unked to the face value. If the coupon rate is 10% 
and the face value is $10MM, the interest payment will be $1 MM ($10MM * 10% = 
$1MM). 

The market value of the transaction is simply the price of the instrument 

Q 

u JO multipHed by the face value. The price of an instrument is often expressed in 

percentage terms. A price of 103 actually means 103%. An instrument with a face 
1': value of $10,000,000 and a price of 105% will have a market value of $10,500,000. 
T An investor who pays 105% for an investment with a face value of $10,000,000 
i'U must pay $10,500,000 to initiate the deal. But the investor will only receive 

'^3.5 $10,000,000 in principal back - not $10,500,000. All interest payments are tied to 

Q 

the face value of $10,000,000. 

In a notional value transaction no principal is exchanged. The notional value 
simply serves as a computational tool to compute market value and interest 
payments. If an instrument has a notional value of $10,000,000 and a market price 
20 of 105%, the investor would only pay $500,000 to initiate the transaction. If the 
notional transaction had a coupon rate of 10%, the instrument would pay 
$1,000,000 in interest. 
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A multi-class structure can include all notional instruments, all face value 
instruments, or any combination of the two. 

Examples of multi-class instruments include Collateralized Mortgage 
Obligations (CMOs), Collateralized Bond Obligations (CBOs), Collateralized Loan 
5 Obligations (CLOs), Stripped Mortgage Backed Securities (SMBS) and a broad 
variety of structured notes such as Indexed Currency Option Notes (ICONs), 
BISTRO (Broad Indexed Structured Trust Offering), Indexed Amortizing Notes 
(lANs), range floaters, and credit hnked notes. 

Such instruments serve an important function in capital markets in that they 
^3.0 allow a convenient mechanism for investors to literally buy and sell financial risks 
1==^ such as interest rate risk, credit risk, mortgage prepayment risk, currency risk, or 
''Z credit default risk. 

,j Additionally, these instruments allow investors to benefit from future market 

fy conditions such as the level of interest rates, the shape of the yield curve, the spread 

O 

'il5 between U. S. government rates and other corporate rates, currency exchange rates, 
mortgage prepayment rates, credit default rates or the value of another asset (e,g,, 
gold price, oil price, or stock price). 

The various classes (often called "tranches") of a multi-class security need not 
be the same size. Indeed, the sizes of the classes can vary significantly. Generally, 
20 the only restriction is that the sum total of the cashflow to all of the classes equals 
the total cashflow generated by the underlying collateral. 
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Figure 1 illustrates a typical multi-class instrument known as a 



collateralized mortgage obligation (CMO) based on Federal National Mortgage 



Association (FNMA) collateral. In this case, a pool of FNMA collateral worth nine 



million dollars and having an average life often years is offered in two separate 



5 classes. The first class (Class 1 in Figiu-e 1) is a planned amortization class having 



a face value of one miUion dollars and an average life of four years. Class 2, on the 



other hand, is a support bond having a face value of eight miUion dollars and having 



an average hfe of eighteen years. Note that the face values of the two classes do not 



include an underwriter's profit or administration costs, issues that are addressed 

Q 

iJO later herein. 

I ri 

'i3 It is often the case that the cashflow allocation structure of a multi-class 

\Z instrument is such that under certain market environments, an investor stands to 



„ make a substantial return while under alternative market environments, the 

ry investor could face significant losses. For example, assume Class A of a multi-class 

1:3 

hl5 instrument provides for interest of 1% if the yield on the five-year Treasury is 6% or 
lower. If, on the other hand, the yield on the five-year Treasury is greater than 6%, 



the interest rate on Class A would jump to 9%. 



Investors cannot ordinarily obtain such financial positions through direct 



investments in the underlying collateral. For example, no direct investment in any 



20 Treasury instrument would provide a payoff of 9% under some set of circumstances 



and a payoff of 1% under another set of circumstances. 
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Instruments with such asymmetric payoffs appeal to two types of investors: 
speculators and hedgers. A speculative investor usually has a strong view about 
future market conditions and wants investments that will generate substantial 
returns should those conditions materiahze. A hedger, in contrast, has concerns 
5 about the impact of adverse market conditions on other existing investments or 
future business operations. For example, if interest rates rise dramatically, an 
investor might lose significantly on current investments. 

In the multi-class instrument example described immediately above, a 
speculator who felt confident that the five-year Treasury would yield over 6% would 

t s 

•ilO want to purchase Class A. An investor who would be hurt financially if the yield on 
;■=: five-year Treasury securities went over 6%, might consider the purchase of Class A 
j fi as a hedge. 

M In addition to asymmetric payoffs, investments in certain classes of multi- 

i L? class instruments are perceived to be less risky than investments in the actual 

.3 TS, 

'ids underlying instrument. 

•so 

For example, in a CMO (like that illustrated in Figure 1), the cashflow from 
an underlying portfolio of traditional mortgages is allocated such that some classes 
receive greater protection against mortgage prepayment risk than a direct 
investment in the traditional mortgage security. Other classes are more exposed to 
20 prepayment risk. The classes with lower prepayment risk carry a lower yield while 
classes with greater prepayment risk carry a higher yield. Investors seeking lower 
prepayment risk cannot obtain such a position through a direct investment in the 
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underlying mortgage collateral. Similarly, investors with an appetite for greater 
prepayment risk cannot obtain such a risk profile through direct investments in 
traditional mortgages. 

In a CBO, the cashflow fi-om an underlying portfoho of corporate bonds is 
5 allocated such that some classes receive greater protection against issuer default 
than a direct investment in the portfoho of corporate bonds. Other classes have 
greater exposure to borrower defaults. The classes with less default risk carry a 
lower yield. The classes with the greater default risk carry a higher yield. Direct 
investments in the underlying collateral of corporate bonds cannot produce these 
ulO desired exposures. 

=13 In the CBO and the CMO, the structure of the entire multi-class instrument 

is transparent and readily observable to all potential investors. The trust indenture 
documents clearly list all the classes of the structure and their right to the cashflow 

i'y allocation. A multi-class instrument need not directly Ust or disclose all the classes, 

Q 

•i3.5 however. 

'"'^ A note with an embedded option is an example of a structure where the 

multi-class nature of the structure is hidden. An Indexed Currency Option Note 
(ICON) is a note where the final principal returned at maturity is hnked to a 
foreign exchange rate. An ICON hnked to the dollar/yen rate, for example, would 
20 pay a regular stated coupon. At maturity, the investor would receive a principal 
amount tied to the dollar/yen exchange rate on the maturity date. The principal 
redemption formula might be a formula such as: 100% return of principal if 
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dollar/yen is above 150; otherwise receive Exchange_Rate/150 of principal. If 
dollar/yen exchange reaches 110, the return of principal would be 110/150 or 73.33% 
of principal. 

The investor in this note only sees the interest payment and principal 
redemption schedule. In this case, this schedule only shows the amount of interest 
and principal due to the single Class. No mention is made of what happens to the 
principal that is not returned to the investor. In fact, the ICON structure consists, 
typically, of a traditional bond (usually a Treasury or federal agency note) and 
option position on exchange rates. The buyer of an ICON has sold an option on 
exchange rates. The underwriter has usually made alternative arrangements to find 
a buyer for the option sold by the ICON investor. The underwriter may even 
purchase the option to hedge internal proprietary positions. 

Note that there is no actual investment in Japanese Yen currency or 
Japanese Yen denominated investments. The return is indexed (i.e., Unked) to the 
Japanese Yen exchange rate. Multi-class instruments will often allocate cash flow 
to the underlying classes based on the value of some external index such as a 
foreign exchange rate, change in the value of an equity index (e.g., S&P 500), 
prepayment speeds on a mortgage pool, or the price level of a commodity (gold, oil). 

The presence of the underlying collateral (the Treasury or federal agency 
note) removes any concern regarding performance risk. Neither the investor in the 
ICON nor the buyer of the foreign exchange rate option need worry that they will 
not receive the promised cashflow. The cashflow rules are set such that the 




collateral will always generate the promised cashflow in all but the most 
extraordinary circumstances {e.g,, failure of the United States Government to honor 
its debt obligations). 

The underlying collateral in the ICON is usually placed in an irrevocable 
5 trust with a well estabhshed fiduciary hired to implement the cashflow allocation 
rules. This embedded performance guarantee of these multi-class securities 
effectively avoids the need for margining as is common with transactions in 
"exchange traded options" instruments. The lack of margining also often leads to 
more favorable accounting treatment for certain investors in certain cases. 
':10 In all the examples of multi-class instruments discussed above, a critical 

in 

consideration is that if an underwriter undertakes to sell one class, the underwriter 
j R must also sell all other classes for the transaction to be profitable. For example, in 
the case of the ICON, the underwriter must find a buyer for the ICON and the 

!'y foreign exchange option. This concept is discussed in detail below. 

Q 

H5 

Underwriter Role and Economics 

The objective of the underwriter is to structure the various classes of a multi- 
class instrument so that the total market value obtained from selling each class 
exceeds the cost of purchasing the securities and administrative costs of 
20 estabhshing and administering the trust. For example, assume that the total cost 
of the underlying collateral of the multi-class instrument is $100 milHon and the 
cost of estabhshing and administering the trust is $1 miUion. The effective cost to 
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the underwriter is therefore $101 miUion. Now, assume that the underwriter 
creates a multi-class security with three classes: the underwriter might price Class 
1 at $51 miUion, Class 2 at $30 miUion and Class 3 at $21 million. If successful in 
placing all the classes, the offering will generate $102 million (51+30+21) in 
5 revenues and, therefore, $1 million in potential profits. 

In accordance with prior art financial methods, the underwriter must first 
purchase the collateral and then attempt to sell the different classes. Significantly, 
if the transaction is to be successful, the underwriter must be able to sell all of the 
classes at the target price. However, the underwriter is susceptible to several risk 
^3.0 factors before all of the classes are sold. 

I : * 

For example, there might be no demand for one or more classes at the 
underwriter's target price. In this case, the underwriter must lower the price on the 

:.: ; 

unsold classes. This reduction could reduce or ehminate any profit from the 

: 9 
•: w 

ry transaction. In the above example, if the underwriter is forced to sell Class 3 at $17 
'iiS million (instead of $21 milhon), the underwriter will net only $98 miUion from the 
'"^ sale of all of the classes. Accordingly, the underwriter will lose nearly $3 milhon on 
the transaction. The lack of demand may have various causes. One common reason 
is that even though the underlying collateral (e.g., mortgages on houses, 
condominiums, etc., in the case of a CMO) might be considered low risk, the 
20 prepayment schedules on the mortgages are sometimes very unpredictable. This 
unpredictabiHty tends to make subordinate classes of a multi-class instrument less 
attractive to investors. 
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Further, the underwriter may not be able to sell the classes at any reasonable 
price and therefore must hold on to the classes for an indefinite period of time. 
During this period, the underwriter is subject to potentially large financial risks 
inherent in these classes such as prepayment risk, interest rate risk, price risk or 
credit default risk. Consider an example of a two class instrument. Class 1 receives 
120% return of principal if the dollar-to-yen exchange rate is above 110. Class 2 
only receives an 80% return in that case. If the underwriter is unable to sell Class 
2, the underwriter bears the full risk of paying the Class 1 investor the extra 20% 
return. 

The underwriter is also subject to market risk between the time the collateral 
is purchased and the time the classes are sold. For example, changes in the market 
level of interest rates can cause a dramatic fall in the value of the collateral. The 
underwriter bears this loss. Consider what happens in the above example where 
the underwriter purchases the collateral for $100 million. Market conditions 
change and the value of the collateral falls to $95 miUion. The underwriter had 
planned to sell the individual pieces for $102 million, or a 2% premium over the 
current market price. The current market price is now $95 miUion. Even if the 
underwriter can earn the 2% premium, the underwriter will net only $96.9 miUion 
and will, therefore, reaUze a loss of nearly $3.1 milUon on the transaction. 

While sophisticated hedging techniques involving financial futures, options, 
and other instruments can reduce the underwriter's exposure to market moves, 
these techniques involve additional costs and carry additional management and 
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administrative burdens. Moreover, improper hedging techniques can actually 
increase the potential for losses. 

In view of these risk factors, only well capitaHzed underwriters with large 
distribution networks have heretofore taken part in offering multi-class 
instruments. That is, only a firm with significant capital can afford to hold onto a 
position if buyers for all classes can not be found. And, only a firm with a large 
distribution network has the resources to find buyers for all classes. However, the 
extensive capital and large network of such firms only serve as a cushion against 
the risks of these transactions; the risks are not eliminated. 

In recent years, electronic trading systems have been developed for many 
financial products. Investors can purchase equities, bonds, money market 
instruments, derivative instruments, futures, options, and various commodities over 
private electronic networks and over pubHc electronic networks such as the 
Internet. Both buyers and seller can post their transaction price on these systems 
and clear the transactions. However, all of these systems only handle single class 
instruments where a seller of, for example, 100 shares of stock does not also incur a 
concurrent obligation to sell additional shares of other stock. 

There has also been a lack of attention given to improving the demand for 
multi-class instruments and, particularly, the more subordinate classes thereof. 
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SUMMARY OF THE INVENTION 

In view of the limitations of (i) current electronic trading systems and (ii) 
multi-class instrument structuring, the present invention provides an electronic 
trading system over which registered investors can, preferably in real time, commit 
to pxirchase initial offerings of multi-class securities offered by one or more 
underwriters. The present invention also provides an improved multi-class 
instrument whereby risk to investors is substantially reduced. 

The system preferably operates over either a private electronic 
communications network or over a pubUc communications network such as the 
Internet, or both. Investors who meet certain minimum financial standards and 
who preferably sign appropriate contracts that guarantee performance would be 
permitted to purchase instruments using the system. 

In a preferred embodiment, the system, implemented on a general purpose or 
specially designed electronic computer, enables an underwriter to enter a detailed 
description of the underlying collateral, a description of the underlying classes, and 
the full details of the cashflow allocation rules for each of the classes, 
administrative costs associated with the offering, and the underwriter's target 
profit. 

The system takes this information and posts on different display sources 
(preferably one source for each class), the description of the underlying collateral, 
the description of a single class and the cashflow allocation rule for that class. 
Investors interested in investing in this class post both the amount and price at 
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which they would like to execute the transaction. By committing to an amount and 
price, an investor makes a binding commitment for some specified period of time 
(e.^., 120 seconds). Before this period of time expires, the system responds and 
indicates whether the offer is accepted or rejected. 

During the 120 seconds, investor information (amount and price) is packaged 
and sent to the underwriter's computer. The system preferably first checks the price 
and amount with price and amounts posted by investors in the other classes. If the 
price and amounts conform to the underwriter's profit requirements, cover the 
underwriter's administrative costs and meet the requirements of the cashflow 
allocation rules, the transaction is cleared and the system signals to the 
underwriter the required amount of collateral to purchase. 

The formula for translating prices from one class to other classes is 
determined by the cost of the class, the cost of the underlying collateral, the 
arbitrage profit desired by the investor, and the cashflow allocation formula. 
Preferably, prices are quoted to/by investors as either a percentage of par (the price 
is a percent of the face or notional value of the security) or as initial yield. As 
mentioned before, a price of 101% would mean that the face value of the securities 
would be multiphed by 1.01 to determine the cost. Securities with a face value of 
$10 miUion at price of 101% would cost $10.1 miUion. 

The price of other classes might be quoted as "yi^ld of 7.50%" or as a spread 
(e.^., 50 basis points over the current five-year Treasury yield). The yield quotation 
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method implies that the class is being sold at par (i.e., 100% of the face or notional 
value). This initial yield will become the coupon on the instrument. 

If no agreeable prices exist for the other classes, the system of the present 
invention determines the amount of underlying collateral that the underwriter 
would need to purchase to meet the investor*s demand. The system then obtains 
the current market cost of acquiring this amount of collateral. Using the cashflow 
allocation formulas, the system also translates the investor's price to the 
corresponding prices and amounts for the other classes. These amounts and target 
prices are then posted as the current market price and amount on the displays for 
each class. 

Investors in these other classes then have the right to execute at the price 
and amount shown, or submit a counter price and amount. 

If the system cannot find the required buyers in the specified time interval, 
the system preferably permits the underwriter to clear the transaction directly by 
purchasing the remaining classes for the underwriter's proprietary account. 

If investors willing to execute at the market price and agreeable amount can 
be found for each class, the system sends a signal to the underwriter to clear the 
transaction and purchase the required amount of the underlying collateral. 

Alternatively, the counter amount and price are translated into the 
corresponding prices for each class and the process iterates until the underwriter 
seUs the desired amount of underlying collateral. 

If transactions do not occur, the system permits the underwriter to: 
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(i) Lower the desired arbitrage profit. This wovdd result in lower prices for 
the other classes and might make finding buyers for all classes more likely. 

(ii) Change the structure of the entire offering by eliminating classes or 
modifying the cashflow allocation rules. If no buyers can be found for any class, the 
underwriter can change the cashflow allocation rules to create more and/or different 
classes. The system also permits the underwriter to change or alter the composition 
of the underlying collateral to permit different cashflow allocations or to obtain less 
expensive collateral. In a preferred embodiment of the present invention, the new 
collateral includes Treasury or Agency notes that tend to reduce the risk for one or 
multiple classes (tranches) of the multi-class instrument. 

(iii) Change the structure of just the classes that are getting poor responses. 
The system permits the underwriter to change the cashflow allocation between just 
the classes that have poor responses. This might be accomphshed, for example, 
through the purchase of additional collateral for just these two classes. 
Alternatively, the system preferably permits the underwriter to merge two or more 
classes into a more marketable class. 

(iv) Withdraw the offering altogether. 

In accordance with the present invention, the system avoids the risks to 
underwriters inherent in current market practice. Unlike current market 
conventions, underwriters need not risk any capital until all classes, or some 
minimum amount of at least some of the classes, have been sold. The system 
directly adapts to changing market conditions so that the underwriter does not bear 
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any market risk. Moreover, by combining types of collateral (e.^., FNMA and 
Treasury notes) the underwriter can increase demand for one or multiple classes of 
the multi-class instrument. 

With the system of the present invention even underwriters with limited 
capital to offer multi-class instruments will now be more likely to undertake this 
type of security offering, especially considering the use of a pubhc electronic 
communications network, which greatly expands the range of potential customers. 

From the other side of the transaction, investors have a more transparent 
price discovery mechanism and can proactively choose those instruments that best 
meet their needs. Specifically, the present invention allows both for interactive and 
iterative negotiation of the transaction to develop a structure that best meets the 
needs of the market. 

It is therefore an object of the present invention to provide an improved 
electronic trading system for multi-class instruments. 

It is a further object of the present invention to provide an electronic trading 
system for multi-class instruments wherein an underwriter need not carry the 
burden of purchasing collateral before investors in different classes of a multi-class 
instrument have themselves committed to investing. 

It is also an object of the present invention to provide real-time offering of 
multiple classes of a multi-class instrument. 

It is also an object of the present invention to provide real-time modification 
of the structure of a multi-class instrument. 
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It is a further object of the present invention to respond to investor bidding 
via an acceptance of the offer or a modification of the offer. 

It is still further an object of the present invention to provide an electronic 
trading system for multi-class instruments that operates over the Internet. 

It is an object of the present invention to provide an electronic trading system 
that automatically and dynamically determines an amount and price of each class of 
a multi-class instrument to secure a desired arbitrage profit. 

It is yet another object of the present invention to provide an electronic 
trading system that notifies an underwriter of the amount of collateral to purchase 
in response to bids made by investors. 

It is still another object of the present invention to provide an electronic 
trading system that suppHes information to investors on a per-class basis. 

It is also an object of the present invention to provide a multi-class 
instrument structure that reduces the risk to investors for at least one class of a 
multi-class instrument. 

These and other objects of the present invention will become apparent upon a 
reading of the detailed description of the invention in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 illustrates the structure of a conventional collateralized mortgage 
obUgation. 
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Figure 2 illustrates a preferred embodiment of the present invention. 

Figures 3A and 3B illustrate exemplary initial display messages in 
accordance with the present invention. 

Figure 4 is a flowchart of the operation of the system of the present invention. 

Figures 5 illustrates the structure of a multi-class instrument having reduced 
risk in accordance with the present invention. 

Figures 6A and 6B illustrate exemplary displays in accordance with the 
present invention. 

Figure 7 illustrates a multi-class structure that is used to explain an example 
in accordance with the present invention. 

Figure 8A-8I depict exemplary records/fields of the structure and investor 
databases in accordance with the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Figure 2 is a schematic diagram illustrating a preferred system for 
implementing the present invention. System 200 includes program memory 210, 
central processing unit (CPU) 215, structure database 220, investor database 223, 
modems 225 and 235 and display driver 230. Preferably, all of these components 
are connected directly to an address/data bus 235 according to well known computer 
system implementations. System 200 also includes an input for market data 250 
and connections to multiple display units 260, 270, 275, either directly (260) or via 
the Internet 265 (270, 275). 
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Program memory 210 preferably stores the various components of the 
computer software that operate the present invention. CPU 215 performs the 
various mathematical calculations associated with the present invention as well as 
facihtates access to the various components of the system via address/databus 235. 
5 Structure database 220 preferably stores the structure of a multi-class instrument 
like that shown in Figure 1. Specifically, the structure database preferably stores 
information including the various classes of the multi-class instrument, the 
underlying collateral, cashflow allocations rules, class structure, desired arbitrage 
profit and other parameters for a multi-class instrument, including, the face value 
hlO of the individual classes and specific information about the underlying coUateral. 

Investor database 223 preferably includes information about individual 
; PI investors who have standing contracts with the underwriter such that they are 
ji eligible to participate in a multi-class investment offering by the underwriter, 
ry Preferably, this database is secure whereby dissemination of any information 
|;i.5 therein is strictly controlled. 

System 200 receives market data 250 via modem 225, for example. The 
market data may come from a source such as Reuters or Bloomberg. However, any 
reliable source of information concerning the pool of instruments that is to be 
offered via a multi-class offering is acceptable. As will be explained in more detail 
20 below, market data 250 is compared against bids presented by multiple investors to 
determine if the underwriter should proceed with a sale of the various classes of the 
multi-class instrument in view of the prevaiHng market conditions. 
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Communication with the various investors is implemented via display driver 
230, modem 235 and the various displays 260, 270 and 275. Specifically, as shown 
in Figure 2, if system 200 of the present invention is operating under a private 
network scenario, display 260 (which represents Class 1 in this case) is connected 
directly to modem 235. Alternatively, or in addition, communication with investors 
may occur over a pubUc network such as the Internet 265 whereby display 270 and 
display 275 for Class 2 can be accessed. 

Figures 3A and 3B show exemplary data displayed on the displays for a two- 
class multi-class instrument offering. Note that the information shown in Figures 
3A and 3B is consistent with the structure of the multi class instrument shown in 
Figure 1. Figure 3A indicates a planned amortization class and identifies the 
underlying security as a 7% FNMA. The particular pool identification number is 
also provided. In addition, the coupon rate (here 6.25% ) is stated so that the 
investor is aware of the cashflow allocation rules associated with this class. The 
screen also shows the PSA band for which the average Ufe will be approximately 4 
years. Further, the payment frequency is also identified. In the lower portion of 
the display, there is a market bid amount and bid price as well as an investor 
CYour" in Figure '3 A and 3B) bid amount and price. Further, there is a button, 
which could be a hard key on a computer terminal or a "button" shown on the 
display screen, called "commit." Preferably, device driver 230 is capable of 
supplying the display screens with an HTML format datastream such that the 
present invention operates seamlessly over the Internet. Of course, any suitable 
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data transmission protocol known by those skilled in the art is considered within 
the scope of the present invention. Once the investor's bid information is entered 
and the "commit" button is pressed, the investor's bid information is sent to system 
200 via well known techniques, e.^., TCP/IP, or other suitable protocol. 
5 Figure 3B shows similar information to Figure 3 A except that in this case, as 

Class 2 of the multi-class instrument, it is indicated that if the coupon is a 
minimum coupon. The screen also displays the impact of changes in PSA on the 
average life of Class 2. Thus, the investor is provided the fundamental information 
necessary to determine whether to invest at all and, if so, how much as well as at 
SjJO what price. 

•s' = 

;'3 Figure 4 is a flowchart illustrating the preferred operation of the system of 

!* 

!.-L 

ri the present invention. Beginning at step 400 an underwriter populates the 

•! • S 

:i 

.J structure database 220 and investor database 223. Specifically, the underwriter 

rU enters information on the underlying collateral, cashflow allocation rules, class 

^'45 structure, desired arbitrage profit and other parameters relating to a particular 

•ts- 

multi-class instrument. In addition, the underwriter indicates the source of data to 
value the underUned collateral, i.e., the source of the market data 250. The 
underwriter also stores in investor database 223 information about investors and 
their agreed-upon investment limits, if any. Investor database 223 preferably also 
20 includes e-mail addresses, telephone numbers and business addresses so that when 
a transaction is cleared, system 200 can easily notify the investor of the purchase. 
At step 402, system 200 invokes display driver 230 which obtains the information 
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on the multi-class security from the structure database and sends that information 
to the individual displays 260, 270, and 275. Preferably, each display displays only 
a single class of the multiple class instrument offering. 

Generally speaking, it is desirable to have each display screen display only a 
5 single class rather than mvdtiple classes since, under typical circumstances, the 
market segments for the different classes are distinct; investors in Class 1 have 
Uttle interest in the offerings in Class 2. Similarly, investors in Class 2 have Httle 
interest in the offerings in Class 1. As an analogy, a person interested in buying a 
condominium in a downtown setting would probably have httle interest in looking 
■:10 at suburban estate property even if both properties were listed by the same real 
1'=^ estate agent and the seller of both properties was the same individual. However, 
r= where an individual or institution desires access to information regarding multiple 

t, I a 

fi classes, the present invention preferably is capable of providing such information, 
ru Moreover, the present invention further contemplates (though not shown) 

;»=*. 

Ills supplying data with respect to like classes of different multi-class instruments to, 
respectively, multiple display screens at a single location. Accordingly, an investor 
operating under a particular investment strategy can choose from among similarly 
styled classes of different multi-class instruments. 

Preferably, display driver 230 generates/updates two or more display screens. 
20 Each display screen contains information on a particular class. As explained above, 
the display driver may generate HTML to generate the screen displays over the 
Internet. 
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Once system 200 has made an initial offering of a multi-class instrument via 
any of displays 260, 270, 275, an investor having access to any one of those displays 
then enters a bid amount and bid price. If the investor believes his entered bid 
amount and bid price are as desired, the investor then presses the "commit" button 
or cUcks (using a mouse, for example) on a displayed "commit" button. By invoking 
commit, the bid amount and bid price information along with the investor's identity 
is sent to system 200 via a private network or pubUc network as described earlier. 

At step 406, system 200 preprocesses the information received from the 
investor. Specifically, preprocessing preferably includes verifying that the price and 
amount are valid numbers and, if vaUd, the data is made available for further 
verification. On the other hand, if the received information is invalid, e:g,, the 
received data includes characters where numbers are expected, system 200 
preferably sends a message to the "offending" display indicating that the 
information was invalid and requesting new information. 

Still at step 406, if the information provided by the investor is vaUd, that 
information is checked against the investor database to verify that the bid amounts 
and/or price fall within the guidehnes agreed to by the investor and the 
underwriter. If the amounts and/or price are somehow out of range, a 
warning/error message preferably is generated by system 200 and displayed on the 
appropriate display. On the other hand, if the amount and price information is 
within a pre-agreed range, e.^., not more than five miUion dollars, system 200 
proceeds to step 408. 
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At step 408, system 200 performs price/amount equalization. More 
specifically, system 200 reads the parameters from structure database 220, obtains 
the current price of the underlying collateral via market data 250 and determines 
the equivalent price and amount for the other classes such that the underwriter 
5 maintains his desired profit margin. If, at step 408, a set of prices that matches all 
conditions set by the underwriter can not be found, the price and amount bid from 
the investor is rejected and a warning/error message preferably is sent to the 
appropriate display. On the other hand, if the price and amount bid by the investor 
of, for example, Class 1 translates to acceptable positions for the other classes, the 
,10 investor's price and amount information is sent to a clear trade process shown at 

m 

f3 step 410. 

j " The clear trade process of step 410 checks the recently computed set of 

equivalent prices and amounts against the structure database 220 for current prices 

Q 

ry and amounts posted by investors in all of the classes. If a match occurs, at step 412, 
^j|.5 a final trade process is invoked at step 414, explained below. 

If no match is found at step 412, system 200 proceeds to step 418 which is an 
update trade process. This process updates the structure database with the latest 
price/amount information received from step 410. The update trade process also 
updates each of the class displays with the latest current market price/level. The 
20 price and amount equahzation of step 408 preferably implements industry standard 
formulas for computing price and yield. Such formulas are pubhshed by trade 
organizations such as the Bond Market Association. Price equalization typically 
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involves an internal rate of return calculation or a net present value calculation. 
The amount equalization calculations are more algebraic; the amounts preferably 
are structured so that the cash flow from the underlying collateral will meet all the 
interest and principal obUgations required by each class. 
5 If at step 412 a match was made between the investor amounts and prices 

and the amounts and prices in the structure database, a final trade process is 
invoked at step 414. The final trade process preferably clears the transaction. 
Specifically, at step 414, the structure database is read and the identities of the 
investors are determined. Those investors are then notified preferably either by e- 

^10 mail or by other direct means that their respective offers have been accepted and 

\ n 

;^'3 that the trade will be processed. 

-'Z The final trade step preferably also notifies the underwriter regarding the 

Li I 

amount of collateral to buy in view of the accepted bid amounts and prices, 
ry Preferably, the period of time between invoking the "commit" button and an 

'il5 investor receiving a response is relatively short, e.g., 120 seconds, or any other 

!. 

suitable time period, which permits true real-time, dynamic offering of multi-class 
instruments. That is, class offerings are updated on the respective displays, when 
necessary, within the 120 second period. Of course, where real time offerings are 
not necessary, the period of time may be as long as desired. 
20 Finally, at step 416, clean up occurs wherein structure database 220 is 

cleared of prices and the display screens for each of the classes is updated. The 
process then again begins at step 400. If no match was made between the investor 
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amounts and price bids and the amounts and price data in the structure database 
at step 412, after step 418, system 200 returns to step 402 wherein updated 
information is displayed on the various displays. 

As is evident from the foregoing, an underwriter may utilize the present 
5 invention to structure or re -structure a multi-class instrument offering such that 
the underwriter need not be saddled with having to initially purchase the 
underlying collateral. 

Further, as explained above, some classes, especially substantially 
subordinate classes, of a multi-class instrument are sometimes not particularly 

n 

^3.0 desirable and are therefore difficult to place. Thus, there is a need to increase the 

m 

-S- E 

['i demand for certain, and preferably all, classes of a multi-class instrument. The 

! ^ present invention provides a way to increase demand for the various classes of a 

:j multi-class instrument by reducing the risk associated with each of those classes. 
! U Figure 5 illustrates how a conventional pool of FNMA collateral is further 

lis collateralized with treasury or agency notes in order to dilute the risk among the 

i ~! 

classes. Specifically, as shown in Figure 5, class A receives 7% interest from FNMA. 
The initial balance is $100MM. The balance amortizes based on FNMA note 
prepayments, i.e., the principal pay downs on the FNMA note are passed to class A 
up to $100MM. At the end of year five, principal proceeds from the maturity of 
20 treasury/agency notes are used to retire any remaining balance on class A. 
Class B, on the other hand, receives all coupon interest from the 
treasury/agency notes. Class B further receives any residual interest fi:om the 
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FNMA note. Further still, class B receives principal from the treasury/agency notes 
that is not paid out to class A. After year five, class B also receives all proceeds 
from the FNMA pool. 

In this structure, class A has a guaranteed final maturity (regardless of 
5 prepayment) and class B has greater protection against prepayments than the 
underlying FNMA note. By adjusting the ratio of treasury/agency notes to 
mortgages, the underwriter has the flexibihty to increase or decrease the level of 
protection. Thus, the treasury /agency note combination serves two purposes. 
First, it provides interest income (which remains constant regardless of 

13 

^ JO prepayments) to class B. Second, it provides enough principal to retire class A at 

•h 

\j the end of five years. 

Thus, in accordance with the present invention, an investor's investment is 
'J" secured not only by the underlying FNMA collateral, but also by the 
'y treasury/agency note. This provides reduced credit risk to individual investors 
i J5 thereby increasing demand even for subordinate classes. Further, the combination 
FNMA collateral/treasury or agency note structure can be offered to investors via 
system 200 as well. If such a structure is offered, the individual displays also will 
be provided information indicating that the class is also underwritten by treasury or 
agency notes. See Figures 3A, 3B, 6A, 6B. 



27 



Example 

The following is an example of a use of the electronic trading system of the 
present invention. The example illustrates how the invention operates with respect 
to a relatively compUcated class structure including Treasury collateral, a reference 
5 (index) security, and a class that is strictly notional. Exemplary display screens are 
shown in Figs 6A and 6B and the class structure is illustrated in Figure 7. 

Class 1 is a Prepayment Cap and Class 2 is Guaranteed Final Maturity 
Mortgage Note. Class 1 is a notional instrument. Recall that with a notional 
instrument, no principal exchange takes place. The investor makes an up-front 
filO payment to initiate the transaction and, at best, will only receive interest based on 

^'3 the notional principal amount. Class 2 is a regular face value instrument. In this 

M 

■'1 case, the investor makes an up front principal payment and will receive the full 
principal payment at maturity. 

\U U. S. Treasury five-year notes with a 7% coupon are used to collaterahze the 

Q 

''l5 cash flow for the two classes. The interest cash flow from the notes will be allocated 

Q 

to the two classes contingent upon the prepayments on the reference notes. All 
principal from the U. S. Treasury notes will be allocated to the Class 2 investor. 

The reference notes for this multi-class instrument are FNMA 7% mortgages. 
No investment is made in these mortgages. Indeed, neither investor may have a 
20 position in these instruments. However, the prepayment speed on these 

instruments is pubhcly disclosed by FNMA on a monthly basis and is therefore 
easily implemented as an index security. 
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The underwriter enters information into the system as follows: 

- Class 1 Minimum Notional Value of $4MM (and increments of $1MM 
thereafter) 

- Will receive 10% interest every 6 months if prepayment speed on 

5 underlying mortgage pool exceeds 270% PSA during previous six month period 

- If PSA is 270% or less during the six month period, the interest rate will be 

0% 

- Maturity: Five years 

- Interest payments backed by U. S. Treasury five-year note 
[fO - Class 2 Face Amount: Minimum of $12,000,000 

i3 - Interest equal to 7.00% if prepayments on designated FNMA collateral 

below 270% 

[' • If prepayments exceed 270%, Interest equal to 3.67% for $7MM face value. 

- Maturity: Five years 

■J 

il5 - Interest and principal payments backed by U. S. Treasury five-year note 

»=: 

The $4 million notional amount and $1 million increment on Class 1 are, in 
this example, directly set by the underwriter. These amounts might be set to 
generate sufficient profit to cover overhead and other fixed costs. The rationale for 
the Class 2 minimum size is discussed below. 
20 The underwriter also enters into the system that the target arbitrage profit is 

0.25% of the size of Class 2. This arbitrage profit is subtracted from the proceeds on 
the transaction. Here, the proceeds consist of the payments from the buyers of both 
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Class 1 and Class 2. The underwriter uses the proceeds remaining after deducting 
the arbitrage profit to purchase the five-year Treasury notes. The interest 
payments fi-om the Treasury notes will be allocated solely to Class 2 unless the 
principal prepayments on the pool of FNMA mortgages exceeds 270% PSA. If the 
5 principal payments exceed 270% PSA, $200,000 of the interest cashflow from the 
Treasury notes is diverted to Class 1. 

The Class 1 description is then posted on a display seen by registered Class 1 
investors. The Class 1 description would include, inter aha: the maturity of the 
prepayment cap, the PSA strike rate, the collateral type (FNMA), the payment 
\0 frequency (semi-annual), the notional amount, and the coupon rate. The Class 2 
13 description is posted on a display seen by registered Class 2 investors. The Class 2 
''Z, description preferably includes the face amount, the initial yield, the worst case 
yield, the maturity, and the PSA strike rate. 

The following might be a typical scenario of system operation. 

3 

15 1) A Class 1 investor seeing the structure, indicates that he will purchase $4 
=^ million notional value of the Class 1 notes at price of 6.25% of par. This 

information is transmitted to the underwriter's system. A $4 million notional 
investment with a 10% coupon would generate $200,000 every six months (10%/2 
X $4,000,000 = $200,000) if the principal prepayments on the reference collateral 
20 exceeds 270% PSA. 

2) The system determines that if $4 miUion notional of Class 1 are sold, at least 
$5,714,286 face value of Class 2 securities must be sold. The 10% coupon on $4 



■y 

!3 
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million implies a payment of $200,000 every six months (10%/2 x $4,000,000 = 
$200,000). The investment in the Treasury note must produce, at least, $200,000 
every six months. A face value of $5,714,286 in a 7% note produces exactly 
$200,000 every six months (7%/2 x $5,714,286 = $200,000). If the Class 2 size is 
set at $5,714,286 the worst case yield is approximately 0%. If the prepayments 
on the reference collateral exceeds 270% PSA from the initiation date, aU the 
interest cash flow will be allocated to Class 1. Class 2 will receive no interest. If 
the Class 2 investor pays 100% and receives just the interest at the end of five 
years, he will have earned a 0% return on his investment (0% is the internal rate 
of return on an investment that pays no interest and returns the full principal at 
maturity). A larger face value amount will produce a higher worst case yield. 
For example, a face value of $7,000,000 will produce a worst case internal rate 
of return of 1.29%. A $7,000,000 investment will produce $245,000 in interest 
income every six months (7%/2 * $7,000,000 = $245,000). Even if $200,000 is 
allocated to Class 1, $45,000 remains for Class 2. This cash flow stream 
translates into an internal rate of return of 1.29%. A face value of $12,000,000 
will produce a worst case internal rate of return of 3.67%. A face value of 
$50,000,000 will produce a worst case internal rate of return of 6.20%. The 
system preferably is programmed to force Class 2 to be of sufficient size to 
produce some minimum worst case yield. The system can also allow Class 2 
investors to select any size (rounded to the nearest $100,000) in excess of 
$5,714,286. In this example, we will assume that the underwriter wants Class 
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2 to have a minimum face value of $12,000,000 face value. Again, the arbitrage 
profit at this level produces the minimum level of revenue needed to cover fixed 
and other overhead expenses for the underwriter. 

3) The system translates the Class 1 investor's quote of 6.25% of par into a price of 
5 $250,000 (6.25% x $4,000,000 = $250,000). 

4) The system subtracts the target profit of 0.25% ($12,000,000 * 0.25% = 
$30,0000) fi-om the $250,000 proceeds and allocates the remaining $220,000 
($250,000-$30,000 = $220,000) to Class 2. 

5) The system polls the market and determines that the market price of the five- 
5ilO year Treasury notes used to collateralize the transaction is 100% or $12 miUion. 

=1= 5 

[•3 The Class 2 Investor would have to pay $12 miUion less the $220,000 or 

; = $11,780,000. The system posts on the Class 2 screen that $12 miUion of five year 
securities are available at a current yield of 7.45% and a worst case yield of 

Q 

ry 4.08% . The 7.45% yield is the internal rate of return if $11,780,000 is spent 

■;45 today and the investor receives $420,000 interest every six months for five years 

,3 a. 

"'^ and a final payment of $12 miUion in five years. The 4.08% yield is the internal 

rate of return if $11,780,000 is spent today and the investor receives $220,000 
every six months for five years(the remaining $200,000 has gone to Class 1) and 
$12 million at the end of five years. The market value of Class 2 is $11,780,000. 
20 The price of Class 2 is 98.17% ($11,780,000/$12,000,000 = 98.17%). We can also 
see the impact of the size of Class 2 on the initial yield. At a Class 2 size of 
$8,000,000, the arbitrage profit to the underwriter becomes $20,000 ($8,000,000 
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* 0.25% = $20,000). This amount is subtracted from the $250,000 paid by the 
Class 1 investor and leaves $230,000 for purchase of the Treasury notes. The 
price to the Class 2 investor is $7,770,000 ($8,000,000 - $230,000 = $7,770,000). 
The price to the Class 2 investor is 97.13% ($7,770,000/$8,000,000 = 97.13%). A 
five-year 7% coupon note purchased at a price of 97.13% produces an internal 
rate of retvurn of 7.70%. 

6) A Class 2 investor sees the quote and agrees to buy $12 miUion but at a current 
yield of 7.55%, or higher. This information is transmitted to the underwriter's 
system. Assume that the market price of the Treasury collateral is still 100% of 
par (or $12,000,000). 

7) The system converts the 7.55% yield for Class 2 into a market price of Class 2 
at $11,730,000. The value of $11,730,000 is obtained by finding the initial 

. payment amount that will produce an internal rate of return of 7.55%. The 
$11,730,000 implies a price of 97.75% ($11,730,000/$12,000,000 = 97.75%). A 
7% five-year note purchased at a price of 97.75% produces an internal rate of 
return of 7.55%. Since the cost of the required Treasury collateral is $12,000,000, 
Class 1 must pay $270,000 ($12,000, 000-$l 1,730,000 = $270,000). However, 
since the underwriter wants a .25% arbitrage profit. Class 1 must pay $300,000. 
Of this amount, the underwriter would receive $30,000 and $270,000 would go to 
Class 2. The $300,000 price is translated into a price of 7.50% of par 
($300,000/$4,000,000 = 7.50%). 
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8) The system now posts on the Class 1 screen that $4 million are bid at 6.50% (the 
price the original Class 1 investor wants to pay) while $4 million are offered at 
7.50% (the price based on what the Class 2 investor wants). On the Class 2 
Screen, the system shows that $12 miUion are offered at a jdeld of 7.45% (the 
price based on the original Class 1 quote of 6.50% of par) while $12 miOion are 
bid at a yield of 7.55% (the yield demanded by the Class 2 investor) 

9) A Class 1 Investor agrees to pay price of 7.50% of par for $4 million. This 
information is transmitted to the underwriter's system. 

10) The system sees that $4 million of Class 1 securities can be sold along with $12 
million of the Class 2 securities, based on current customer quotes. The system 
immediately clears $12 miUion of Class 2 and the $4 million of Class 1 signals 
the underwriter of the transaction. The underwriter buys $12 miUion Treasury 
notes at par. 

11) The underwriter can continue with the offering of additional securities or can 
terminate the offering. 

12) The Class 1 investor has obtained a prepayment cap that has cash flows 
guaranteed by the United States government. The Class 1 investor does not have 
to worry about the creditworthiness of the Class 2 investor. In fact, the Class 1 
investor does not even know the identity of the Class 2 investor. 

Figures 8A-81 illustrate exemplary records/fields that comprise the structure 
and investor databases 220, 223 in accordance with the above example. 



34 



# • 

As can be readily seen by the foregoing example, the present invention 
structures a multi-class instrument transaction such that (i) credit risk of a 
counterparty is ehminated, (ii) the underwriter bears minimal price risk in the 
transaction and (iii) the underwriter executes an order to purchases securities only 
5 after investors for the respective classes have been identified and have committed to 
the transaction. 

The foregoing disclosure of embodiments of the present invention and specific 
examples illustrating the present invention has been presented for purposes of . 
illustration and description. It is not intended to be exhaustive or to Umit the 
JO invention to the precise forms disclosed. Many variations and modifications of the 
•^3 embodiments described herein will be obvious to one of ordinary skill in the art in 
light of the above disclosure. The scope of the invention is to be defined only by the 
claims appended hereto, and by their equivalents. 

•tcf 
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